Abstract
Introduction
Statistical thinking is thought to be mysterious to some people. Snee (1993) observed, ". . . in general, people don't understand statistical thinking and as a result don't value its use. People can't value what they don't understand" (p. 150).
According to Paulos (1988) , "A study indicates that whether or not a department has a mathematics or a statistics requirement is the most important single determinant of where a woman will attend graduate school to study political science" (p. 72).
Since mastery and enjoyment of statistics may influence major selection, knowledge of the statistical literacy of students is important for academic departments. As a result, this study seeks to identify the level of statistical literacy among accounting students enrolled in intermediate-level classes in terms of mastery of calculations, interpretation of results, and identification of the correct statistics to be used in given situations.
Need for the Study
Statistical knowledge and skills are important not only for the academic researcher, but also in everyday business life. For example, financial statement auditors rely heavily on statistical sampling in choosing transactions for detailed substantive testing. Selecting an appropriate capital budgeting or investment strategy from a number of feasible alternatives is significantly aided by the use of statistical tools. In addition, statistical knowledge and skills are international, extending beyond the boundaries of countries and continents. In everyday life, knowledge of statistics may enhance decision making processes and outcomes for individual consumers of goods, services, and information.
1.
ability to perform basic statistical operations; 2.
ability to identify statistical tests appropriate for particular research objectives; 3.
ability to interpret results of statistical tests; and 4.
perceptions regarding their enjoyment of statistics and their ability to understand articles that describe statistics used in research studies in their field.
Methods of Research
A questionnaire was developed by the researchers to capture information about demographics, statistical course background, and performance on five descriptive statistics calculations and three identification questions, six questions requiring identification of appropriate statistical tests, and three objective questions dealing with interpretation of statistical outcomes. In addition, three questions asking students to report their perceptions utilizing a 5-point Likert scale were included. The instrument was reviewed by two colleagues for face validity.
The questionnaire was administered during the Fall 2001 and Winter 2002 terms (two consecutive quarters) in five sections of Intermediate Accounting. These junior-level collegiate courses are required of students majoring in accounting. In addition, non-accounting majors who have satisfied required prerequisites (i.e., principles of accounting) may also enroll in Intermediate Accounting. Students were assured that their responses were anonymous and that their performance on questions and calculations would not affect their course grade.
Data were input into Microsoft Excel and imported into the Statistical Package for the Social Sciences (SPSS) version 10.0 for analysis. All results were evaluated at the 0.05 alpha level. The questionnaire was completed by 132 students.
Demographics
This section presents information concerning the demographics of the study participants including gender, age group, ethnic identity, working status, major, academic standing, and the highest level of statistics course completed.
Of the 132 study participants, 74 percent were female, and 26 percent were male. The relatively high percentage of female students is typical for the accounting program at this Western University. When students were asked to indicate the age group to which they belong, 6 percent indicated that they were less than 21 years old; 36 percent indicated that they were between 21-25 years old; 31 percent indicated that they were between 26-30 years old; 18 percent indicated that they were between 31-35 years old; 2 percent indicated that they were between 36-45 years old; 4 percent indicated that they were between 46-50 years old, and 3 percent indicated that they were more than 50 years old.
The study participants were asked to indicate their ethnicity. The participants' responses to this question were stratified into five groups (African-American, Asian, Caucasian, Hispanic, and Other). Based on these categories, 5 percent identified themselves as African-American, 66 percent as Asian, 5 percent as Caucasian, 21 percent as Hispanic, and 3 percent as Other.
The study participants were asked to indicate whether they currently worked, and 67 percent indicated that they did. Seventy percent of the participants were accounting majors, and 30 percent were non-accounting business majors. Five percent of the participants were sophomores, 59 percent were juniors, 22 percent were seniors, and 14 percent were graduate students.
The study participants were asked to indicate the highest level statistics class they had completed. The researchers classified the responses to this question dichotomously, with "1" representing a lower-level statistics course and "2" representing a higher-level statistics course. Lower-level statistics courses are indicated at this university by a 200 number series, and higher-level courses by 300-or 400-level series. Based on this stratification, 47 percent had completed a 200-level statistics course as their highest-level statistics course, and 53 percent had completed a 300-or 400-level statistics course.
Results
This section details the findings concerning accounting students' performance on statistical problems and questions and their perceptions concerning statistics. The mean number correct for the 14 items (excluding the perception items) was 3.76 (26.85%). The problems posited, the correct solutions, the mean correct answers, and associated standard deviations are detailed in Table 1 .
Performance on the Statistical Calculations and Identifications
To assess accounting students' ability to calculate and to identify commonly utilized descriptive statistics, the participants were provided with six two-digit numbers and asked to calculate or to indicate the mode, mean, median, range, and variance associated with these numbers. The use of calculators was not permitted. Performance on these calculations varied considerably, with students performing best on identifying the mode and median, and performing worst on calculating the variance. Specifically, 58 percent correctly identified the mode, 59 percent correctly identified the median, 47 percent correctly calculated the mean, 31 correctly identified the range, and none of the participants correctly calculated the variance. However, two of the study participants had correctly calculated the standard deviation instead of calculating the variance.
Performance on Statistical Test Identification Items
Students were provided with a list of six statistical tests and six brief descriptions of situations/objectives requiring statistical analysis. The participants were asked to match the situations/objectives with the appropriate statistical test. Overall, performance on these identification questions was poor, with less than half of the students correctly identifying any of the appropriate situations or objectives with the given six statistical tests. Specifically, 13 percent of the students were able to identify the situation that described a chi-square test, 36 percent were able to identify the situation describing a correlation, 17 percent were able to identify the situation describing the need for a discriminant analysis, 10 percent were able to identify the situation appropriate for a one-way analysis of variance (ANOVA), 19 percent were able to identify the situation describing regression analysis, and 18 percent were able to identify the situation requiring a t-test. 
Performance on Statistical Results Interpretation Questions
The study participants were asked several objective questions requesting that they interpret statistical results. These included identifying the p-value commonly accepted as indicating statistical significance, interpreting the strength of a given correlation, and identifying the symbol commonly used to identify statistical significance in tables. Specifically, 14 percent of the participants were able to correctly identify the common cut-off indicating a statistically significant result, 46 percent of the participants were able to correctly identify a strong correlation, and 18 percent were able to identify the common symbol used in tables to indicate statistical significance.
Perceptions About Statistics
The study participants were also asked to rate a statistical outcome, to indicate their enjoyment in working with statistics, and to rate their ability to understand statistical results.
The study participants were asked to indicate their agreement or disagreement concerning the effect of the number of decimal places used to express a statistic on the degree of precision of measurement. The mean rating assigned by the participants was 3.77, which based on a 5-point Likert scale, represents more than neutral agreement with the statement that the greater number of decimal places used to express a statistic, the more precise the measurement.
Participants were also asked to rate their enjoyment in working with statistics. When asked to rate their agreement with the statement, "I like working with statistics," the mean rating was 2.78. Thus, the mean responses of the participants were somewhat less than neutral, slightly inclined toward disagreement with the statement.
Participants were also asked to rate their ability to understand articles that describe statistics used in research studies in their field. As shown in Table 2 , the participants' mean rating was 2.83, which means that on average the students' agreement with this statement fell somewhat short of neutral. Note. Ratings were based on a 5-point Likert scale: 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree.
Significant Associations
Several significant or highly significant associations were identified. Academic major and standing, age, completion of a higher-level statistics class, and the participants' perceptions were significantly associated with performance on one or more of the calculations, identification, and evaluation items. Table 3 provides detailed information about significant or highly significant associations.
Effect of Major. Non-accounting majors were more likely to identify the situation describing discriminant analysis than were accounting majors. Academic major was not associated with performance on any of the statistical calculations, statistical results interpretation items, or participants' perceptions of understanding and enjoyment of statistics. Being an accounting major was negatively associated with academic standing. This is an expected result since intermediate accounting represents the first course taken by accounting majors within the accounting program, while non-accounting majors may enroll in the class at any time after having completed the prerequisites.
Effect of Gender. Gender was not associated with performance on any of the calculations and identifications of descriptive statistics items, identifications of appropriate situations for given statistical tests, interpretations of results, and perceptions concerning enjoyment of working with statistics or understanding articles presenting statistical findings. Con-trary to popular belief, the study confirms the work of others (Harkness & Grabowski, 1997) that males did not perform better on statistical problems, applications, and interpretations than did females, nor did their perceptions regarding understanding and enjoyment of statistics differ from those of female participants.
Effect of Academic Standing. Academic standing was highly positively associated (p < 0.01) with correctly identifying the appropriate situation matching a chi-square test. Thus, seniors and graduate students were more likely to correctly identify the situation appropriate for a chi-square test than were juniors. Academic standing was not positively associated with performance on any of the descriptive statistics items or with student perceptions of their understanding and enjoyment of statistics. Effect of Age Group. Age was positively associated with performance on one of the test interpretation items; older students were more likely to identify the asterisks as the commonly used indicator of significance in a statistical table than were younger students (p < 0.05). Age was not associated with performance on any of the calculation items, identification items, or Likert items concerning the participants' perceptions.
Effect of Level of Prior Statistics Courses. Having completed a higher level instead of only a lower-level statistics course was positively associated (p < 0.05) with the ability to identify the situation appropriate for a T-test. Thus, students who had completed a 300-or 400-level statistics course were more likely to correctly identify the T-test with the appropriate situation than were those who had completed a 200-level statistics course. The level of statistics courses completed by students was not associated with performance on any of the descriptive statistics calculations, the statistical results interpretation items, or the participants' perceptions. Furthermore, the completion of a higher level statistics course was highly positively associated (p < 0.01) with a higher total number of correct answers on the instrument.
Effect of Participant Perceptions. This section addresses the aspects of enjoyment of statistics, understanding of statistics, and associations with the participants' performance on descriptive statistics calculations and statistical test identifications and interpretations.
Enjoyment of Statistics. The participants' agreement with the statement that they enjoyed working with statistics was positively associated with performance on calculating the mean and identifying the median (p < 0.05). Thus, participants who were more likely to agree with the statement that they enjoyed working with statistics tended to perform better on these two descriptive statistics items. In addition, the perception of enjoyment was also highly positively associated (p < 0.01) with participants' perception that they understand articles that describe statistics used in research studies in their field.
Understanding of Statistics. Participants who were more likely to agree with the statement that they were able to understand articles that describe statistics used in research studies in their field tended to perform better on calculating the mean (p < 0.05). In addition, participants who felt that they understand statistics also were more likely to agree with the statement that they enjoyed working with statistics (p < 0.01).
Intercorrelations of Variables. Performance on many of the descriptive statistics items and the test identification items was positively (p < 0.05) or highly positively (p < 0.01) correlated. Thus, participants who were able to calculate or identify correctly some statistical items were more likely to be able to perform well on the calculations or the identification of other statistical items.
Discussion
Students performed better on the calculations of the measures of central tendency that required the least amount of mathematics: the median and the mode. Of course, the absence of calculators during the survey administration could have contributed somewhat to this phenomenon. It is, however, somewhat disturbing that so few students calculated the mean accurately since the numbers were selected to require the least amount of mathematics to aid in mental calculation of the mean. Accounting majors generally like mathematics; thus, the results are disappointing.
Performance on the statistical test identification items was poor indicating a lack of statistical literacy. These results echo the statement by Moore (1993) that students may not be able to apply statistics knowledge to new settings and echo the belief of Dhebar (1993) that problem-solving tool selection is a critical component of statistical literacy.
It is encouraging that no significant differences were found between the genders in performance on any of the calculation, statistical test identification, statistical results interpretation, or perception items.
The results of students' perceptions were somewhat encouraging. Students' responses were slightly lower than neutral in terms of rating their enjoyment of working with statistics and their ability to understand statistical results, which indicated that the students did not overstate their abilities.
Recommendations
The following recommendations are made for business educators:
1.
Avoid assuming that students have attained mastery of statistics simply because they have completed prior coursework. A review of statistics may be required before adding new concepts that build upon prior learning.
2.
Assign readings of appropriate related research studies in courses to facilitate the development of students as (a) consumers of research and (b) interpreters and users of statistics in their business careers. 
